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The EPISTLE 


TO THE 


READER. 


Courteous Reader, 


Did not think to have appeared any 
more in the World in a Subjed of 
this Nature, being now far decline! | 
in Tears ; and in that regard, more W.5 - 
fit 'to have employed the ſhort Re- Ws 
mains of my now languiſhing Tafor in fuch ; us 
Meditations as might make me ready to appear | [ #! T7 
before that Tribunal, where thoſe who ſhall be | ; 6 
thought Worthy, hall know the truth of theſe jb Q 
things, not by Diſcourſe and Connexion of Con= 00h 
-- WW 


fequrences, 


_ 


The Epiſtle 
ſequences, but by that Intuition which ſhall 
proceed from the Author of all Cauſes and 
Things, even God himſelf. 

But the Deſire of Friends hath over-ruled 
my own Inclinations, and prevarted with me to 
preſent to thy View and Peruſal theſe enſuing 
Treatiſes. The faſt contains the Uſes of 
the Analemma, an Old Inſtrument, but in 
my Judgment, a wery good one, and by which 
moſt Problems -in the Solution, of Plain or 
Spherical Triangles, are Reſolved with great 
Facility, and without much cumber or uſe of 
Compaſſes. *Tis an Inſtrument eaſily made, 
there being only the great Meridian, which 
is a Circle, the other Meridians are E1- 
lipſes, which by Elliptical Compaſſes 
fitly placed, may be as eafily and truely drawn 
as Circles are with a Beam or Bow ; the 
other are all ſtreight Lines, and divided Sini- 
cally. TI have one newly drawn by me by 
Hand, upon a Board paſted over'with Paſt- 


board, between nine or - ten Inches Diameter, 


which I have made uſe of in the Solution of \l 


many Aſtronomical Problems, with as 
much 


To the Reader. 
much Accaracy as can be expefted from an 
Inſtrument of that ſize. Let not any man 
believe that 1. g5 about here to commend the 
Uſe of Inſtruments any way to ſtand in Com- 
petion with the natural way of Computation 
by the Canon, but only as Aſſiſtants to thoſe, 
who being ingaged in great Computations, 
may eaſily commit an Errour, which an Inſtru- 
ment well made will foon diſcover, I hall 
not deſcribe the manner of making it, that be- 
ing ſufficiently done by many others, Mr. 
Harare in bis Mathematical Jewel 
finds fault, that the Meridians towards 
the Noon-Line are wery narrow and cloſe 
together. Tt true, they are o, the manner 
of thi Projection of the Sphere requiring 

"af; bt to compenſate this, the Reader may 
 - confider, that the Hour-Spaces farther from 
the Meridian, enlarge themſehves where his 
aro narrower : nay, where they are broadeſt, 
the Parallels in the Mater, and Almi- 
canters #n the Rete will ſometimes.run in the 
ſame Line, (d tÞat it will be troubleſome to find 
hz Meridian you delire. [ would not be 


\ thought 


AN 


The Epiſtle. 
thought to ſpeak this in the leaſt manner to 
lefſen the Honour of Mr. Blagrave in his 
moſt excellent Invention of applying a Rete to 
_ the Mater of Germmm-Friſeus his Aftrolabe ; 
by which Addition the Triangle lyes open to 
your eye, or the careful Embelliſhing, I ſhould 
rather ſay, new Moulding, or Framing it, by 
my very Learned Friend, and Skilfu] Mathe- 
matician Mr. John Palmer, Reftor of 
Ecton,. and Arch-Deacon of Northanip- 
ton. But to ſhew the Difficulty in the making 
it, where beſides the cutting out the Rete, the 
Circles muſt exadtly - gree to one anoi her, or 
elſe the Inſtrument | w1/l be of tirtl- Value ;; 
which to obſerve, will require a greater Care 
than you will eafely perſwade aWortmait to take. 
I have lately kad two made for me in Braſs, 
of about erght Inches Diamiter, rhe one an 
Analemma, the other Blagrave's Jewel, 
both wery well made by my very good Friend 
Mr. Walter Hays, who” doth employ and 
direft the beſt, or as good Workmen as any are, 
to- perform what his Age or Infirmity makes 
him unable to perform with his own Hands. In 
this 


To the Reader. 


this he is much to be commended, that you will 
wary ſeldom find him out of. Doors, and to be 
ſought in Ale-Houſes or Taverns, where 
many a good Workman ſpends much of his time. 
The Uſes nowp g1ven thee, were by me applyed 
£0 this Inſtrument many years fince, when I was 
at Paris, about the Year 1645, which bath 
made me in ſome of the Examples make uſe of 
the Elevation of the Pole of that Place. Many 
others I have applyed to other Latitudes, be- 
cauſe by various Examples the Precepts will, 
I think, be made more eaſie. I have added two 
other Tra&tates, the one called, The Plane- 
tary Inſtrument, by which the Places of 
all the Planets, except the Moon, may be eaſily 
found out, and ſooner than the Place.of any one 
of them can be found out by the Tables. The 
other is a No@urnal ; by which the Hour 
of the Night may be very accurately known by 
any Star C the Metridaa, The firſt was the 
Contrivance of my Worthy F riend Mr. Pal- 
mer 3 the other is the Invention of my very 
00d Friend Mr. Foſter, ſometime Prafeſſor 
of Aſtronomy in Greſham-Colledge ; 

both 
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toth. whoſe Memories I muſt ever honour, as 
Perſons to whoſe ConduFt I' muſt acknowledge 
to owe a great part of that Knowledge I have 
attained in theſe Sciences. Thus, Reader, 
thou haft my Deſign and End in.the Publicati- 
on of theſe Trifles,. which is no.other than to 
Confirm thoſe that are Learned in their fur«. 
ther Search into them, and to facilitate othexs 
in the Practice of theſe moft Uſeful Sciences; 
in the Commendation- of which I will not now 
enlarge my ſelf, who ſhall be glad to hear theſe 
Papers pleaſe any.; if they hawe other Fortune, 
let them paſs among thoſe Idle Pamphlets, un- 
der the Burthen of which the Preſs now day- 
_ ty labanrs.. 


The 
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THE USE OF THE. 


GeneralPlamniſphere 


CALLED THE 


Analemma, 


Tn the Reſolution of ſome of the 
Chief and moſt Uſeful PRoBL £Ms 
of ASTRONOMY. 


PROBLEM I. 
The Sun's Place being given, to find his De- 


clination, 


OUN T what Parallel from the EquinoQtial 
doth cut the Place of the Sun in the Ecliptick, 
for that is the Declination required. $o in 
'3 ©0? oo! you will. find the 11* 30' Parallel 


cuts the Ecliptick. 
PRKOB 1k 


Contrarily, the Declination beins otven, to 
find the Sun's Plaxe. 


Count 11* 30 among the Parallels, and that will cut 
oe oo'ot x. B PROB. 
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PROB., IN. 


The Place of the Sun being gtven, to find his 
Right Aſcenſion. 


Look what Meridian, reckoning from the Center, doth 
paſs through the Suns place, for that in Degrees is the Rig' 
Aſcenſion required. So will the Right Aſcenſion for ' 
beginning of 3 be found 27* 547. So likewiſe f: 


| beginning of m ; to which adding 180, - becauſe "::: 
Southern Sign, the Right Aſcenſion will be found 207? ;-. 


PROB. IV. 


The Elevation of the Pole, and Degree of the 
Ecliptick being given, to find, 1{t. The Or- 


tive Latitude. 2dly. The Riſing and Set- 
ting of the Sun. 3dly. The Semidiurnal 
Arch. 


Place the Finitor to the Latitude, then ſee what degree 
thereof doth croſs the Sun's Parallel, for the Degree in 
the Ecliptick given, for that is the Ortive Latitude ſoughr, 
being reckoned - from the Center, or Eaſt point in the 
Inſtrunient. $o in the Latitude of 49 I find the Ortive 
Latitude about 38 in the Tropick of Cancer, 24ly, The 
Meridian there paſling, ſhews the Sun's Riſing to be ve- 
ry near fourgin the —_ And 3dly. The Semidiur- 
= Arch to be 8 hours, ſo the longeſt day there 16 

ours. 


PROB. 


calld the Analemma. 


PROB., V. 


The ſame things being given, to find the * 
Aſcenſional Difference. J- 


The Horizon, as before, being ſet tothe Latitude, count 
from the Center tothe Meridian that cuts it in the Sun's 
Place for that day ; that is to ſay, in the Sun's Parallel for 
the place of the Eccliptick given, So ſhall you find the 
Aſcenſional Difference for the beginning of tz in the fore» 
ſaid Latitude of 49* to be 13* 32, 


PROB. VI. 
To find the Oblique Aſcenſion. 


Firſt, find the Right Aſcenſion by the third Problem} 
and the Aſcenſional Differeuce by rhe preceding one. In 
Northern Signs f1bdutt the Aſcenfion?] I)Mifference out of 
the Right Aſcenſion, huc: in Souther; Signs add it. SO 
ſhall che Summe, or Difference give you ti: Oblique Alcens® 
ſion required. So in the beginning of yz } ſind the Sun's 
Right Aſcenſion 277 54, and in the Latitud: of 49* 00's 
his Aſcentional Difference 13* 327, their Ditference is :-, 
22/, which is the Oblique Aſcenſion for the begicniag 
of 3. So the Oblique Aſcenſion for the beginning of 1, * 
will be found 221* 26/ by adding 13* 32 to 207". 54's 
the Right Aſcenſion before found, 
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* _PROB. | VII. 


To find the Oblique Aſcenſron of any other 
Point in the Ecliptick, not reckoning from 
the Equinottial Joan by which you. may 
know whether the ſaid Sign doth aſcend 
Right, or Obliquely. 


By the preceding Problem find the Oblique Aſcenſion 
for the beginning and end of t;, or any other Arch pro- 
unded, then ſubduCting the leſſtr out of the greater, the 


_ reſidue is the Oblique Aſcenſion required. So in the La- 
 titude of 49* oo' 1 defire to know what: degrees of the 


FquinoCtial do in an Oblique Sphere aſcend between the 
beginning and end of 23, I find the oblique Aſcenſion for 
the beginning of 3 'to be 14* '22', and of the latter end 
32* 45, their.Difference is 18* 23', the Oblique Aſcen- 
tion required. Where note, becauſe the remaining Summe 
15 in the Example leſs than the given Arch, the faid Sigu 
dath aſcend Obliquely, contrarily if it had been greater, 


PROB., VIII, 


. To find the Hour of the day, the Altitude of 


the Sun being firſt obſerved. 


Set the Ruler to the Latitude, and remove the Vertical till 
it croſs the Sun's Parallel in the Altitude obſerved, the Me-. 
ridian there paſſing ſhews the hour of the day. Soin the 
beginning of Þ in the Latitude of 52* oo' I obſerved the 
© Altityde 27* 18', and the 60th. Meridian doth croſs 
the Sur? | P:rallel in that Altitude, thercfore it was __ 

L cight 


. 


call'd the Analemma, ec. 5 


eight of the Clock in the Morning. Thus alſo may you 
make a Table of Altitudes for every hour of the day, by re- 
moving the Vertical from hour to hour, and obſerving the 
Degrees of Altitude cut off by the ſeveral Meridians. 


PROB. IX. 


To find what Degree of the Ecliptick is in the 
Meridian at any hour gtven. | 


Find the Right Aſcenſion by the third Problem, then 
turn the hour given from the Meridian into degrees and 
minutesof the XquinoRial,add unto theſe the Right Aſcen- 
ſion fonnd, then examine what point in the Ecliptick doth 
anſwer to thoſe Degrees of Right Aſcenſion, which is done 
by following the Meridian, which ſhews the Right Aſcen- 
{jon vp to the Ecliptick, for that part of the Ecliptick is in 
the Meridian. 

So in the beginning of #3, and at the hour of nine in the 
Morning, 1 find the Right Aſcenſion 27* 54*, the hours from 
the Meridian laſt paſt 21* oo' in degrees 315*, to which I 
add 27* 54', it makes 342* 54' which is the Right Aſcen- 
ſion for the 11th. egree'of X, or near, which was the de- 
gree of the Ecliptick then in the Meridian, which will bc 


X 11* 30: 
'PROB. X. 


To find the Sun's Azimuth at any Altitude 
g1ven. 


Place the Finitor to your Latitude, and remove the Ver- 
tical till it interſeR the Sun's Parallel in the Altitude given, 
then applying it over in the ZXquinoCtial-line, the Meridian 
which interſe&ts the Vertical in the given Altitude, ſhews 
ths 
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the Sun's Azimuth; or Diſtance from the South or Eaſt, as 
you ſhall pleaſe to account it. So in the Latitude of 48* 
50', the Sun's Altitude being 31* 40' inthe Tropick of s. 
Then moving the Vertical till it croſs the Parallel, of @ in 
that Altitude, I there find it, and then moving the Horizon 
over in the terns of the XquinoQtial, I find that 88* 2' Me- 
ridian doth croſs the Vertical in the Altitude given, which 
is the Azimuth from the South. Here you are to take no- 
tice, that thoſe which were before Meridians are now bes 
come Vertical Circles in this manner of working, 


PROB. XI. 
To make an Horizontal DIAL. 


Set the Horizon or Finitor to the Latitude of that place + 
for which = deſire to make your Dial, and then obſerve 
the ſeveral Angles made by the Meridtansnpon the Hort- 
zon, which expreſs upon your Plain, and let your Style 


* make an Angle equal to the Latitnde of your Place for which. 


you make your Dial. This needs no Example. 
PROB. XI] 


To make an Upright Vertical D 1 A L. 


Set the Ruler to your Latitude, and the moveable Verti» 
cal in the Center of your Inſtrument, then obſerve the ſe=- 
veral Angles made between the 12 of- Clock line and the. 
other Meridians, not upon the Horizon, as you did before; 
but upon the Vertical, and thoſe ſhall be the hour ſpaces 
required. So in the Latitude of 49* the angle of 11 will 
be 9* 57% and alſo for 1; 20* 44* for 10h. and 2b. 33” 
16' for 9h, and 3h, and ſo the reſts 


PROB. 


calPd rhe Analemma. 


PROB. XIII 


To make a Upright Declining DIAL. 


For.the placing the Style, and drawing the Hour-lines 
there muſt neceſſarily be reſolved a Sperical Rect-angled 
Triangle, in which there will be given, beſide the Right An- 
gle,the Complement of your plains Declination (which 1 all- 
ways count from the Pole of the Plain to the North or 
South Points) and thirdly, the Complement of your Lati- 
tude ; by help whereof you my iſt. The Elevation of 
the Pole above the Plain. 2dly. The diſtance of the Subſtyler 
from theVertical in your Plain. And 2dly.The Difference of 
Longitude,or theAngle comprehended between the Meridian 
of the Plain, and Meridian of the Place. All which will be 
made plain by the Figure following : in which, 
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The Latitude is 46* 12', 


65- I” 


B 


S 
Let ENWS be the Horizon of the place andthe letters 
as they are in their order, mark, the Eaſt, North, and Weſt 
and South points. Let then a plain B C be given, the pole 
whereof will be D, the Meridian of the Plain which paſleth 
allwayes through P, the pole of the world, and D the pole 
of the plain D P R, the Declination D Z N the Comple- 
ment thereof N Z C, the Triangle to be reſolved P Z R, 
in which are given ; : 
iſt. P Z Rthe Complement of the Declination- 34? 30'. 
2dly. P Z the Complement of the Latitude 43* 48. 
.-3dly. PR Z the Right Angle. 
| Things required are, 
F 1ſt. P R the Elevation of the Pole above the Plain. 
24ly. Z R the diſtance of the Subſtylar from the Verti- 
cal, or the angle made between the Subſtylar and the Me- 
rid1an, or line of 1 2 #, 
z24dly. Z P R, the Difference of Longitude, or the angle 
comprehended betwzen the Meridian of the Plain, <nd of 
the Place. Now 


ſl —. 
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Now theſe things are thus found at one Operation by this 
- Inſtrument. : 

1. Reckon from the EquinoCtial towards the Pole, the 
Complement of the) Declination of your Plain, which ia 
our Example will. he 34* 30, at that point place the Ho- 
Tizontal Ruler, then from the Center of your Inſtrument 
towards the Limb, reckon upon the Horizontal Ruler, the 
ſide given P Z the Complement of your Latitude, . and 
the Parallel there interſeting being reckoned from the 
Zquinoctial, fhall be P R the Elevation of the Pulc above 
your Plain. 

2aly, The Inſtrument ſtanding in the ſame ſituation,. 
count from the Limb of your Inſtrument towards the Cea- 
ter #mong the Meridians,the Complementof your Latitude, 
for the Meridian, there interſetting the Horizon; fhall, upon 
the Degrees of the Horizon | 5h you Z K, the Diſtance of 
the Subſtylar from the Meridian of the Place. 

3dly. the Parallel of Declination in.the common Intesſetti- 
on of the forefaid Meridian with rhe Horizon, being aum- 
bred from the Pole of the World, doth give you the Angle 
ſought, Z PR, or the difference of Longitude. But becauſe 
i may ſome times fall ont, that rhe ſaid InterſeRion will be 
more then 23* 3o/, and in littke Inftromwents the Parallels: 
not drawn beyond the Tropicks, which are 23* = from the 
EquinoQial : in thatcafe you may thus help your ſelf: at 
the common Interſeftion make a little ſpot of ink of redOcre 
with your pen, and ther putting the Horizon back to the 
terms of the XquinoCtial, run the movable Vertical to the 
fajd mark, the degrees of which ſhall ſhew you the Angle 
ſought, counted from the Pole of the world ; or otherwiſe 
place one foot of your compaſſes in the faid InterſeCtion, 
and take the neareſt Diftance between that and the /Equi- 
noCtial, which being applyed over; either in the limb, or 
Vertical, ſhall give from the XquinoQtial the Angle requi- 
red. EXAMPLE. 

In the Latirude of 46* 12' a South Plaindeclines from 
the North Weſtward 55* :o' ; 1 place the. Finitor to 
34 degrees, 39 minutes” upon the Limb, which is the 

C Com. 
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Complement of my Declinatiop, and is. repzeſented by-the 
Arch NC in the Scheme equal to WÞ, and from-the 


- Center reckon the Complement of the Latitude for which 


the Declining Dial is made, Y:z. 43? 48', and there I find 
the Parallel 23* o5' to meet or interſet 43* 28' which 
is P KR, the Eleyation of the P6le above the Plain. 

-2dly. In the ſame ſituation of the Inſtrument, reckoning 
the Complement'of my Latitude among the Meridians,from 
12 of the Clotk, or firſt Meridian, I fond the 43* 43 Me- 
ridian doth cut the Horizon in 38* 19, which is the Di- 


+ ſtance vf the 'Subſtylar from the Meridian of the Place, 


Viz.. ZR. 
'-34ly, and laſtly, I find from the Pole, the 63* 37: Paral- 
Jel dcth paſs through that Meridian in its common Inter-. 
ſection. with the Horizon, or Z P & the Difference of 
Longitude. . | 
eſe things being thus, found, Yiz. 

-.  - TheElevation of the Pole.above the Plajnzy—- 23? 05" 
© The Angle of the Subſtylar, ——- ———— 38. 19. 

- The Difference of Loygi watyroe comm cnppeen OY - 37 

The hour paces are thus found. By the Difference of 
Longitude you may know that the Subſtylar fills four hours 
3* 37 from the Meridian, place therefore to 3* 37 from 
the Meridian the Horizontal Ruler upon the Limb, and then _ 
reckon from the Center among the Meridians the Elevation 
of 'the Pole above your Plain, and look what Parallel doth 
interſeCt that Meridian, and the Horizon ; for that counted 
from the EquinoCtial, is the Angle between the Subſtylar 
and the firſt hour toward the Meridian, which in our Ex- 
ample will be found to be 1* 25' then remove the Horizon 
15* higher, that is to 138* 37" upon the Limb, and you ſhall 
find 7® 31' among the Parallels incerſett the Horizon in the 
23* 5' Meridian, and ſo forth for all the hours on that ſide 
of the Subſty'ar. In like manner for the hours on the other 
ſide ; ſer the:Fini or to 11* 23' in the Limb, and you ſhall 
fiad the Angle up a the Flain to be 4? 30, then removing it 
T5* higher, 30 ſhall fin | 10* 58, and conſequently the reſt 


<5 they follov ; 


Laſtly, 


—Cc 
. 
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Laſtly, Becauſe the Plain is a South Plain Declining from: 

South Eaſtward, that is, from the North Wecitward, Lie 

Style muſt be placed among the Morning hours og, the We- 
ſtern ſide, and the Dial will be as followeth. 


Morning Hours. 


Sa. 2 
We 7 
10 
1 
12 
I 
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To draw the Hhur-lines. u on 4 Joc 
Plain, whoſe ſe Face bhoketh di rect] ly toward 
the North or South. 


Let a Plain ' be given, reclining from the Zenith toward 
the North 20* ih the. Latityde \of' 49* oo'. Here I ſet 
as Finitor to the Latitude, and the Arte Vertical to 

ee of Reclination, ohoping om the, Zenith to- 

Pole towards whi eclinatian is. As in 

cr Ecamplcof 20* Reclinatiortowards the North Pole, 

the Meridians there interſeQting denote the Horary Angles, 
and the Degrees between the Pole and the Vertical, that is 
£0 ſay, in ogr Example 22% o0' is the Elevation of the Pole 
above the Plain. * This is-very little different from the 
{ uy of _—, an upright Vert Dial;and therefore _—_ 


| 


| 


| PROD. ww. 


th any S pherical Triangle whatever, bb 2 
| two f-» "gb with the _” comprehy 


'8 
i ; ; edtofind the 
| In the e foregoing Triangle B'AC let B Ae Go, AC 50 


| B AC 30. 
\ md the arglc 3 Yb 


| —_ P—_ _— 
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Reckon on the Limb from the Equator toward the 
North Pole, and on that fide of your Inſtrument that ison 
your Right Hand, one of the ſides given, Yiz. AC 50?, 
and there place the Horizontal Ruler, and then among the 
Parallels from'the North count the other ſide A B 60?, and 
among the Meridians'from the Left Hand, there count the 
Angle given, V:z. 30* B AC, & at the common Interſetion 
of that Meridian with the Parallel, place the Moveable Ver- 
tical; this being done,apply the Horizontal Ruler over in the 
terms of the FquinoQtial, lo ſhall the Degree in theVertical, 
which was before obſerved, -4z. 26+, in the common Inter- 
feRion of the: Meridian with the Parallel, give you among 
the Parallels, reckoning from the Pole the Baſe 26*Z, and 
among the Meridians, from the utmoſt on the Right Hand 
towards the Left you ſhall find the Angle C. 103. Now for 
the Angle. B, count AB 60? in the Limb, and there place 
the Hortrzon; and-count the fide AC 5o® among the Pa. 
rallets, and among the- Meridians'towards the Righ Hand, 
count the Angle given 30*, and apply the Vertical tothe 
common Interſeftion, then apply the Horizon as: before 
over in the Fquinodial ; fo among the Meridians fron 
the utmoſt on che Right Hand towards the Left, you ſhal 
inthe common Interſeftion find the Angle onknown' B 594 
So have you now in your Triangle the three ſides and tw: 
Angles, the third Anyle thay be found either by letting fa! 
a Perpendicular, or continuation of the'fides to a Semicircle 


PROB. . XVI. 
To find when the Twilight begins and ends. 


The Twilight in the Morning begins when the Sun is di- 
ſtant 18 degrees from the Horizon, &,continves till it Riſe; 
and at Night begins at Sun Set, a 


ntinues-till he is 18 

degrgesbelow the Horizon, and. rkneſs begins. 
the Place of the Sun, = 
yo 


o find this, you muſt know 
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his Decliaation. The Syuw's Place may be; known-by moſt 
Almanacks, or by a Scale, which may be'annexed to any 
convenient Place 1n the Inſtrument. The 24, to wit, the. 
©-s Declina. 1on, is found by the. ficſt Problem... 

Example Firſt... If the © be in the &quigoctial, he hath 
no. Declination ; if you therefore place the -Finitos to the 
Latitude- of your - Place, move your. Vertical till, the 18h, 
degree thereof croſſes the Equinoctial, and mark what Me- 
rid1an tha is, counting frdm the- Center of your Planiſphere, 
which in the Latifude of 52.degrees, you will find to be. 
the 30th. Meridian z ;ſo- that you may-concludeithe Twilight 
begins two. hours before Q@.' Riſe, and at Night, ends two. 
hours afcer © Set. 

But if the © have'Declination,you muſt obſerve that. Me- 
ridian which croſſeth the 18tb. degree of the Vertical in the. 
Parallel of Declination. | Ak 2n0. A 
. Example. . Suppoſe the © $0 be ia,.1 o0* oo; in the;La-. 
titade-of.52* 00... When,che:® .hath 20 of Declination,. 
and obſcrye the Interſection made by.,the. 18h, degree of 
the Vertical, and-the* 20th, Parallel of Declination, and. 
there you may obſerve the 33 Mecridian,or thereabour, froms 
© Riſing, paſſing which ſheweth che [Twilight ill then 
end, to wit, 2 hours. and-z2'hefore the © ſhould riſe, but 
at ths time, youwvill fiad the © -is Py which, teaches, you 
there is:then.no. Twilight at all.. - So.,ja. the Winteg, the © 
Sets ſd mueh'before$.h;, that it will not come to be 18, de- 
grees below the Horizon till © Riſe, and will continue fo 
till the © comes back to , there will be no dark time in 
that Latitude, if the Sky be net Cloudy. * 


P.R'O'B:;.XVH. 
Of - Spherical. Rect-angled Triangles mn. all 


CY 


their Varieties 1 9904 P 
L have in the third anWWvrth Pcoblenis foregoityg, ſheved © 
;0u the Solution of ſome Queſtions, wherein the Triangle 
hath 


i ——_—_——__ 


ral! the Analemma, r5 


hath been ReQt-angled and. Spherical. , I ſhall: now handle 
the Uſe of them more fully, and ſhew you how three parts, 
that -is, two beſide the Rectangle, which is always known, 
being given; the other parts ſought, either Sides or Angles 
may be by this Planiſphere many. ways. concluded, as will 
appear in Practice. | | 


1, In ths Scheme. . P The Data 

10 the. Tri- 

BC 6&* oof... angle in our 
B A 57 438 Data, following 
Rad. — — | . Geniture 

; are 3? oof 

& On, © Long. 1+ 

© Declin. 
BC 60 6 B" 57.48 A with the 
'C A 20 12 > Data. Rect. and 

. | the Angleat 

| | C will be 

_ 66* 32), which will bedemonſtrated by the Scheme, 

I + 


The Proportions in Trigonemetry are thus: B C Red. 
B A. C Scheme i. Or, 'C A. Scheme 2. | 

PC Rad. PD; C. That is, 'As the Coſine of the 
Declination given is to the Radius, {o.is the Coſine of the 
greateſt Declination*ts the Angle ſought. 

In the Triangle B 4 C Rett = ,at A theLongitude, 
BC is 60* wo'  theRight Aſcenſion may be found by Pro- 
blem 3d. 57. 48, and the Angle at B 23* 3o/, Now to 
find the Declination, do thus : Chooſe out the 57? 487 Me- 
Tidian, and then move the Horizontal Ruler till the 602h. 
degree from the Center meets the 57*- 48” Meridian, which 
you will find will be 20? 12 the Declination ſought, if you 
count the Parallels from the Fquinoctial till the Interſe- 
Rion is made in the 57% and 48 Meridian : orif you have 
the Declination given, bring down the Horizonial Ruler to 
the ZEquinoCtial, and you will find the 57* 48 of the Ruler 
will be cut by the 57* 48 Meridian. " But 


"6  TheUſeofthe General Planiſphere, 


But we ſtill want the Ariple C; 'to obtain this, we 
turn the Trian e, ad 2s ale C: anrrex - me _— 


cd Scheme, B A 20” 127 and AC 
57 48* : chooſe now the 26% 12) Meri-. |} 
Gian, and remove the Horizontal Ruler | 
till the Longicude given, Viz. 60* doth | / aro 
interſect the 20* 12' Meridian, t then | . 


count from the EquinoQiat-parrhe jo 
Limb the Degrees cut y-che Ryſer, 


which you will find fo be 77" 43, for B | 
the Acate Angle 2t C,4nd its Supple- 20T2A E 
ment 113* 17 be the Obtuſe An- 

gle. So you have 2 the Angles ang Sides of your Triangle. 


Though T have a very low opinion of Aſtrology, eſpecially 
as Our Genethliacall-men, or rather Fortune-Telers uſe ; Jer 
that 1 may ſhew the excellent uſe of tis Pla dpiſphere, pag 
becavſe it ragy be uſeful to know the figure of the Heave 
Eclipſes, and the Ingreſs of the Sun jnto the EquinoCtial 
Points : 1 ſhall now you howto place the 12 Houſes 
with the Signs to them belonging. In this I ſhall take for 
Example ageniture long fince paſt, and not agreeable to 
any Example before given, that by variety of O _ 
theReader may hettenoa comprehend the ple c the Int, 


| PROB: XVII 


How fo ereft a Fi igure of the Heavens. 


Firſt for thetime propoutidec Ya y muſt firſt find the Suns 
place, that is, -in what Degree e Ecliptick the Sun is in. 
at the time propoſed; abd afierward, in the following Ex- 
amle ; 1 -# ary ou to find the Madiaum-Celi, or that de- 
gree of the Ecljptick: that-is in the Meridian. 
EXAMPLE. 
Suppoſe a Geniture to be upon the ninth day of? Decem- 


ber, at ſix of the Clock in the yening, in'the Year 1 $7 . X 
( 


mm 
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The place of che Sun was then found 29* 17 of 2, and his 
Right Aſcenſion will be found 263* Add to this go? which 
1s fix hours after Noon in the degrees of the EquinoCtial; 
which will give you the Right Aſcenſion of the Mid- Hea- 
ven, Viz. 357" to which will anfwer 27* or rather 26* 46 
X ;for the Medium-Cels, and his oppofite 27* or 262 46 
of ty for the /mum-Cei, ſo you have the zoth and 4th 
Houſe found, 
Your next work will be to find the degree of the Ecliptick., 
which will be in the Aſcendanr for the Latitude [Lat. 53? 
oo Jofthe _—_ of Birth. Now by adding go* to the Rizhe 
Aſcenſion of the Mid- Heaven, you will have the Oblique 
Aſcenſion of the Aſcendant : In our Example the Right 
Aſcenſion of the Mid-Heaven is 357*, to which, by adding 
ga the Summe will be 447 ; out of which take 360, the re- 
ſidue will be 87*, which is the Oblique Aſcenſion of the 
Aſcendant. Now to know to what Degree of the Eccliptick 
CA mult be known by a Table of Oblique Aſcen- 
fions fitted to your Latitude, which you may make by the 
fifth and ſixth Problem, but it is better to take it out of the 
Table at the end of this Treatsſe, where the Oblique Aſcen- 
fion may be found for every Degree of the Eccliptick for ſe- 
veral Latitudes; by which you may ſee, that in 53* of La- 
titude, the Oblique Aſcenſion 87* will be between the 25 
or 26*0f s, the Aſcendant will be in > between 25 and 26*, 


The Aſcending Signs, w = X*X Y 3 U 
Dieſcendant, —— Ss Aa w = n 7 


By this you may know the four Cardinal Points or Angles, 
to wit, the- 10th. the 1ſt. the 4th. and the Seventh, By 
which all Queſtions of Life, Parents, Marriage, and Prefer- 
ment, or Honour are ( according to their Rules) foretold 


D PROB. 
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PROB. XIX- 


in order to find the Cups of. the:other Houſes, 
divers Spherical Triangles care to be , Re- 
R_”” h 


We had before ſhewed how to find the Angle between - 
the Meridian and the Eccliptick; to be 66" 3, by Prob. 7. 
whictr.yve ſhall how figd agother way. 146410 ; 

The Degtee cyltjnating,qr the Medium-coliwas X 264, 
andconſequently its Diltance from 4 was 3* + : count there: 
fore 3*3*among, the Meridians, from the urmoſt towards the 
Center, then remove the Horizontal Ruler downward to- 
wardsthe Antartick Pole, the Fiducial Edge of the Vertical 
remaiting fixt,at the Center, till ſuch time as; the Vertical - 
ſhaltcroſs the 3 # Meridian, in the Artick-Circle, that is, in 
che 23% Parallel from the ,Pole, and ia the Limb you ſhall: 
meer the 66*z, which is the Angle between. the Meridian 
and the Eccliptick. eT 04] 

24ly. Things ſtanding all in this-Poſture, look from the 
extremity of the Vertical Ruler to the 3; Meridian, there 
you wllfind 14 croſſing, :which is the Declioation' of the 
Mid-Heaven Southward ; take this out of 37* the Comple- 
ment of your Latitude, there reſts 45* 30', whictris the Al- 
titude of the Mid-Heaven,or the Degree culminant, becauſe 
the Declination 1s Southward, otherwiſe it muſt haye been 
added. | , 's 

3aly. Number 35” 30' from'theextremity of the Verti- 
cal, and this will, among the Parallels from the Pole, ſhew, 
about .42* 3, or thereahout, which is the Angle made” be- 
tween the Eccliptick and the Horizon. 

4thly. Count among, the Meridians from the utmoſt to 
that point,and you ſhall find the 61ſt. Meridian there,which 
1s-the degree of the Eccliptick between the Meridian and 
the Hoxjzon, 

WE Laſtly, 


call'd 'the ['Analenungy. ze. -- tg 


Laſtly, You ſhall find the fame Degrees of the Eccliptick, 
( Viz. 61)  youcount the 354, or thereabout, from the 
Centep for thoſe Degrees of the Ruler will ſh-w you 67, 
as before. 


Thus we have obtained, \ 


| # 


1. The Degree|Culminant, rem mmm X 26*L 
2, The Angle between the Meridian andthe Ec- 

cliptick. — . — 661 
3. TheDiſtance of the Point Cylminant from y — 03 5: 
4+ The Declination of the Mid-Czli. —— OL +, 
5. The Altitude or the Mjd-Czli. ,—_ 35 x 
6. The Angle betwen the Eccliptick &the Horizon, 425- 


7, The ſime Degrees, that is to ſay, of the Eccliptick 


and Horizon two ways, ———— — 617. 


, 


All theſe. things will be made. - plain - by the following 
> 9, SCHEMES, 


r.. The Degree Culminant, that is, the Mid:Czl1 Was be- 
fore found between 26 and 27* of X, neer the 27". 
2. The -Aſcendant was found between 25 and 26* of =- 


D 2 2. The 


' 4+ In the Scheme, Me. 3.1 feek B 


>. 
- 
= - 
, 
uy 


3. The angee between the Meridian and Eccliptick repres 

tented in the Scheme, No.2, by the angle at Z, may be found 
by the Precept of the-1 5b. Problem, and will be 664, and 
the Triangle B AC in the Scheme, Vo. 4, is equipollent to. 
that wrought by the Analemma, where you have the fame 
Data, Y5z, The Right Angle at A, the greateſt Declinati-- 
on at B, the preſent Declination at the Parallel 1* 3, and 
the third Meridian,and where they croſs, will be 66* 3 from 
the XquinoRtial.. The Proportion in Trigonometry will 
be, As Coſine of the Declination given #s tothe Radius, ſowill 
the Coſing of the Declination be to tht Angle ſought. Sci» No.y, 


As.BC. B AC: : Rad. to Cl 


the Angle at r1, which isthe An- 
gle between the Meridian and Cir: 
cle of Poſition. for the-gth. & 11h. A* 
Houſes. As H A Sim. to D A 
Tang. : : Rad, to the Tang. of the 
Angle at H. which will be found 
44 47- | ns 
lo the Scheme, Mo. 1. in the | 

Rect - angled Triangle : P'R'O 

ReCt-angled at R. P R, the Elevation of the Pole above 
that Circle of Poſition, is found by this Proportion. 


—_ 
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F-f Rad: totheLat. So the Angte at © will be to the 
fide Pgt. 


Rad. to OP :: POR. PR, Butthis Work will be 
ſhortned by the Table annexed, where you have the Efeva- 
tion of the Pole given to ſeyeral Latitudes. 


6. I ſeck the Altitude of the- Mid-Czli in the Scheme, 
Ne.2. HL. Thereare given H A the Complement of 
the Latitude. 24ly. 1*4 the Declination of the Mid-Cceli 
in out Example. Now becauſe this is a Southern Sign, F 
take i* 4 from 37” the Complement of my Latitude, the 
Reſidue will be 35* 30, the Altitude of the Mid-Corli in . 
our Example. 


7. I ſtill want No.2. ZG, which is the Degree of the 
Eccliptick between the Meridian and the Circle of Poſition. 
In the Oblique-Angled Triangle # LG you have given 
H L, the height of the Mid-Czh, with the two foals at 
O and L, by which ZG may be found by Trigonometry, ac- 
cording to the Rules delivered by Artiſts, by-letting fall a 
Perpendicular either within or without the Triangle, when 
two Angles and the adjacent fide is given. In this manner 
you may ſet a Figure of the '12 Houſes, which will be near . 
as the Figure adjoyning, 


A Scheme. 
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Advertiſement. 


Oraſmuch as the Pradtice of Aſtronomy 
depends much upon the exact 
making of the Inſtruments ; Theleare 
to give notice, that theſe, and all other 
Inſtruments for the Mathematical Pra- 
ice, are accurately Made and Sold by 
- Mr. Walter Hayes, at the Croſs-Daggers in 
Moor-Fields, next Door to the Popes- 
Head-Tawern, London ,, where they may 
be furniſhed with Rooks to ſhew the 
Uſe of them :' As alſo with all ſorts of 
Maps, Globes, Sea-Plats, Carpenters-Rules, 
Poſt, and Pocket-Dials for any Latitude. 
at Reaſonable Rates. 


1622 . 194.59 » 

1680 . 194.54 + 

A.t . 359-98. IS 
1 . 359-75: F4 


T 


vs 16%7Z . 15sF.f 
, 


14.4.180+71 » >. l 

1. 224 28- IL & A + 4 . 218-90" 

'D. 41 . . , DS . X2 2 4 4 { - $3.50 

Incl. 3 . 24+ DS - - > > - D. { . 4.29.4 
— ae Incl - 6-54 


,  ———— 


THE 


Planetary Inſtrument. 
OR THE 


Deſcription and Uſe of the Theories of 
the Planets : drawn in true Proportion, 
either in one, or two Plates, of eight 
Inches Diameter ; by Walter Hayes, 
at the Croſs-Daggers in Moor-Fields. 


Being ex: clleat Schemes to help the Conceptions of 
Young Aſtronomers ; and ready Inſtruments for 
finding the Diſtances, Longitudes, Latitudes, 
Aſpets, Direitzons, Stations, and Retrogradations 
of the Planets ; either Mechanically, or Arithme- 
tically ; with Eaſe and Speed. 


——L_—_——_—  — { 


By Mr. 7ohn Palmer, ReCtor bf Efon, and 
 Arch-Deacon of Northlmpton. 


The DESCRIPTION. 


HE firſt Plate ( which I call Satxrns Plate) 
contains the Theories of h YL 4 © : alſo ſhort, 
but ſufficient Tahles of their Anomalies ; and 2 
Scale for meaſuring -their Diſtances in Semt- 
diameters Of the Earth. " 
The ſecond Plate ( which [ call 122r/5 Plate) contains 
the Theories of 4 © 2 y, with like Tables of their Anoma: 
| bes, and Scate of Diſtances. A The 
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The Sur is in the Center of the Plate, The other Planets 
have their ſcveral Eccentrics & Orbits, Theſe ſhould be E/- 
lipſes, but Circles will ſerve ſufficiently, eſpecially for /:- 
flruments, Mr. S. Foſter diſpoſed theſe Planers in four 
Plates, and added thereto other Devices, to be ſeen in a 
Book publiſhed ſince his Death. Here they.are all contri- 
ved in two Plates, or two ſides-of one Plate. : and whereas 
Mr. F. ſuppoſed the Apheliums and Nodes moveable, in 
theſe Thor:es they are fixed, according to Mr. Street”s Hy- 
porheſis : by which mcans, though they. be framed to the 
end of 1630, yet not only for this Age, but ( with al- 
lowance of the Proceſſion of.the eAquinoitial ) they may 
ſerve perpetually. 

The Aphelium of'a Planet is the point of his Eccentric, 
which is furtheſt from the Sw, and from Aphelium is the 
Anomaly counted. 

Toe Anomaly is the circular Diſtance of a Planer from 
his. Aphelium. -3ut though the Anomalies be equal, yet their 
Diviſtons in every Eccentric are unequal, becauſe they are 
made to contain the Azgregates of the Anomalies, and 
Proſthaphoreſes of the Orb compounded together. 

Where you ſe two or three pricss on one ſide the Or- 
bit, and_£ on the other ſide, there the Planer goes into 
North Latitude, and at the oppoſite Point over the Center, 
is the Place of &., where he goes into South Latitnde. 


The Uſe of the THEORIE S, 


This ſhall be ſhewn in three Examples only, which 
* may ſuffice. 


But, Vote 1. ThatI begin the Years and Days 24 hours 
later than Mr. Szreer ; for I count the laſt day of December 
to end in the Noor of the Cifcumcrſion;, which is the old 
way : and to that Account theſe Theories and Tables 
are fitted : and all Years and Days here are . count- 


'ed Compleat. 


Noze 2. That in fathering the Azomalits out of the 
Table: 


Id. 


| 


X wag TY 


- 


— 
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Tables, if the ſame*xcced a Circle, (or 360®) you muſt 
by Subtraftion, or Diviſion, caſt away all whole Circles, 
take the Remainder for the Anomaly fought. The Num- 
bers in the Tables are Degrees, and Centeſimal parts, and 
for the Diurnal Motion, another Figure is added, to make 
the Parts Mlleſimal. la the Tables, A. ſtands for Anni, 
that is, Tears : D. ſtands for Days: 7ncl. ſtands for 1» 
clinariot ;, which is ſet down in Degrees and Minutes, 


EXAMPLE. h. 


1675. April 1. I ſaw Mars above the foremoſt foot of 
Apollo, and he ſeemed to be much diminiſhed in Magnitude. 


Firſt out of the Table for ©. For 2. 
write out for 1672 194. 59- 259-51 
| for two Years more 9359 T3 WY 0. OY « 
359+ Ty» I91. 27. 


for go days the produt 
_ of 986 by go is 


$8, 74. 52410 99 —47. 16 
1002, $3, | 689. 21. 
for 2 Circles deduct 720. deduct 360, 


———_ © CC ——— — ——— 


Anomaly of © — 282.83, Anomaly of 2 329. 21, 


Now in the Earths Orbit, at 283, make a prick with Ink 
for © ; for there is © for thistime ; and likewiſe prick & 
in his Orbit at 329. | 

Lay a Ruler from the Place of © over the © ( in the 
Center.) and it ſhall cut in the Limb y 21* 38, the ©'s 
Longitude. Again, lay a Ruler from © to & (1 mean, + 
the pricks ſet for them) and know, that a Line Parallel to 

our R:ler, paſſing through the @ ( or Center) will cut 
n the Limb the Lon gitude o& 4. 

Take therefore wich your Compaſſes the neareſt diſtance 
of the Center from the Ruler, and let one foot flide along the 
Ruler from © to &, and beyond him; and let the other 
A 2 foot 
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foot, keeping even pace with his fellows, paſs from the Cer 
ter to the Limb, and ſo it ſhall rouch in the Limb 1 29%, the 
Longitude of & . 

- Another way. Mark well the 77:angle made by your two 
Pricks and the Certer , that is, by © & & ©. Meaſure the 


ſides upon your Scale, and yotlhall find= © ©—35co Semi. 


Now if you have 2 Thrids fromthe @ 8 =5700pof & 
Center, and lay one upon ©, and the © 4-609 
other upon 8& , the Archof the Limb 
between them, is the Meaſure of the Angle at the ©, ( or 
of Commutation) and is here 77* 42'. With this Angle 
and the Sides comprehending it ( which are 35 and 57, as 
before) you may +by Pits/exs- his. third Axiome, Calculate 
the other Angles, and find Ang. at © (or Elongation ) 67". 
41', and Ang. at 8 (or Paraloxis Orbis) 34® 37. The 
Elongation of & (67* 41) added to the Long.of © ( ya! 
38 ) makes the Long. of & , 89. 17. that is Il 29. 17. 

Another way. I ransfer your T7:iangle upon Paper, afd 
there, by help of a .Scale of Chords, or a ſmall Quadyant, 
and Compaſſes, you may eaſily find all the Angles very near 
the truth ; /7z. Ang. ad © 77* 42. Ang.ad © 67% 54. 
Ang. ad & 34" 24). - 

Note, That the reaſon of & bis Diminution is the Increaſe 
of his Diſtance from the Earth; for you may meaſure it up- 
on the Plate 6000 : but in his & he may be diſtant but 

1320, and never above 2350. 

For the Latitude of & , lay one Thrid from the Center to 
Q, and another Thridto &, the Archof the Limb inter- 
cepted by the Thrids (76. 10,) is Argumentum Latitudins, 

Now as the Radius tothe Tang. of 1.52, the Inclination 
of & : Sos the Sine of 76.10 tothe Tang. of 1.49'; the 
North Lagitude of & ſeen at the Sw. 

Andas © & to © & ; ſoisthe Tang. of the Lat. at the 
Sun, tO 1. 44/7 ; the Tang. of Lar. ſeen at the Earth. 


EX AMPLE Il. 


1677. Ofob. 28, ( being St, Simon and Fnde's ) at Noon, 
; feek $ Place. LN : 1672 


—_—_— F _ TY Hh, 


"5" ww ww Ee” T Sz 


[50 your Raler from © to 2 , and the Parallel! Line made, 


—_ A. wa 
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2672. ——, 194-59 155.83 
A. 4. (or 4 Years) 359.98 218.90 
" Days 300 —=— 295,80 147.60 
| | 850.37 $22.33 
Subſtract the Circler—720. 369. 
Anon. of © 130.37 162.33.4nom. of 5 


Prick the © and $ in their Orb:ts, at the end of theſe 
Anomalies, and you ſhall ſee the Prick for $ fall in the very 
Node at & ; andlaying a Thrid, or Ruler from the Center to 

» or ©, it ſhall cut them both, and ſhew that &$ is in a Cor: 
poral Cunjuntion wich ©. This & © $ would be obſer- 
ved ; for by ibe help of fir Glaſſes, p may be ſeen in the 
© for ſeveral hours z and according to the beſt Tables, he 
ſ.!| paſs within 4 or 5 minutes of the @©'s Center in North 
Lat. EXAMPLE Ill. | 

1673. May 25. In the day timeI ſaw $2 with a Teleſcope, 
horned like tie » at/3 or 4 days old ; and though ſhe was 
ſo much waxed, ſhe appeared bigger and brighter than at 
any time ſince ſhe came laſt out of the Sun-beams. 


S L 

1672: 194.59 62. 54 

144 days. 141.98 230. 69 
Anom. © 336.57 203.23 Anom, Y. 


Prick theſe Planets in their Anomalies, as before was taught. 


; Lay a Ruler from & over the Center, and It ſhall cut in the 


Limb the Long. of the ©, 0 14-11. The Euler thus lying, 
Craw a 1krid from the Center over LY. Now between the 
Ruler and the Thrid is the Angle of Commutation (163*) and 
there adjoyneth to it the Supplement thereof ( 17*) which 
in your Triangle is Angulus ad ©, and is meaſured by the 
Limb. 


OT 


6 : The Planetary Inſtrument, 


a 


or imagined to be made, with your Compaſſes through the 
Center, will cut &'17* 3 the Long.of 2 , and the Arch he- 
tween this and the ©? Place before found, is the Elongation 
of 2 from © Eaſtwards, 32.49. Ant the Summe. of the 
Commutation and Etongation taken out of 180, leavesthe Am 
gle at 2 130.11. 

Another way. In the Triangle © 2 ©, you may take all 
the ſides in your Compaſſes,and meaſure them upon the Scale, 
that is, O© 3520. ©? 2450. and © 2 1370. . Then 
either by Protration find the Angles : or, the Angle of Com- 
mutation being known (17') and the ſides, including by 
Ax. 3. Pitiſci, you may compute the Angle at the © 32.49' 
and the Angleat 2 130.11. ; : 

This Angle at 2 nieaſureth her Waxing and Wang. 

Let the Radines be roo, the Diameter of 2 200, the Ar- 
gle being 130.11, the verſed Sine thereof ( 165 ) meaſu- 
reth the dark part of the Diameter ; the reſidue (35) is light: 
So 2 is Waned $$ of her Diameter ; that is almoſt 10 Di- 

its; and yet ſhe ſeems much bigger than when ſhe was Full - 

ecauſe 2 Digits of light in her preſent-Diſtance ( of 1 370) 
contain morgSecorads of light than her full D:s& could con- 
tain z when coming from the ©, ſhe was diſtant about 6000, 
as you may meaſure upon the-Plare. 

How theſe Plates may be alſo ufeful for Obſerving Alri- 
tudes, Azimuths, Detlinations, and Iuclinations of Plains, 
&c- They who have any Skill in the Mathemaricks, may 
-aſily diſcern without further Admonition. | 


FINTIS. 


"The Deſcription and Uſe of the 
NOCTURNAL: By Mr. 


damuel Foſter, late Reader of q. 
Aſtronomy #n Greſham-Col- | 
ledgc. Sz 


With the Addition of a Ruler, /ewins the 
Alealures of Inches and other Parts of moſt 
: Countries, compared with our Engliſh ones; 
Being uſeful for all Merchants & Tradeſmen. 


HIS Netturnal is made of two Plates ; the thick 
Plate (which I call the Mater ) and a Moveadte 
Plate, repreſenting the eAgquinottrial. On the 
Mater, the Circle dath repreſent the Eccliprick 
A!l the reſt of the Writing, is the Names of as 

many of the F-xed Stars as the bigneſs of the Inſtrument will 
ive leave. To theſe muſt be added an Index or Label, 
atn:d at the Center, to cut the ſeveral Circles uÞon the 

Initrumcnt. 


The Uſe of the Nocturnal. Bl 


1CET the Label to the Sun's Place in the Zodrack, and 
kJ the Hour of Twelve in the e/£quinottial to the Star, | 
whoſe time of coming to the Meridian you enquire after ; (0 
and lien look what hour and minute is cut. by the Label in 
the «/£qumthal, for that is the hour of rhe Day or Night 
that the ſame Star will come io the Sorh Part of the s J 

Meridian. 4 
But you muſt obſerve, that the hours. are marked 1n the 
e/AEquinottial in this manner, 4S xy Q = - 5» £ 
Now the Difficulty lyeth, in finding wherher tle minutes 
you ſhall find cut by the Zabel in the eAquinottial, oth be- 
lonz 
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The. Uſe of the - oF 


long to the upper row' of hours, Viz. 12, t, 24 3, 4 F, Or 

to the undet row, Viz: 6, 7,B,'9, 10, 11 ; and whether 

from Noor, or from Midnight : In order-to this you muſt 
know jn-what Sign the Star is-that you obſerve, and take 

notice how far it 1s diſtant from the Place where the © is 

that day ; if it be not above three whole Signs, the Minute 

cut by the Label, belongeth to the upper row of hours to 

be accounted from Noor ; and if the Diſtance of the Star, 
and of the © be four, five, or ſix Ssgns, then the ſaid Minute 
cut by the Label belongeth to the under .row of hours, ac- 

counted alſo from Noor : þut if the Diſtance of the © and 
Star be 7, 8, or 9 S:gns, then the Minute belonyeth torthre 
upper row of hours accounted from fidright. Laſtly, if 
the Diſtance of the © and Star be 10, 11 or x2 S475, then 
the Minute belongeth to the under row of hours, 2cccunted 
from Midnight. All which beforefaid ſhall. be madecclear 
by. Examples. | 


a— 


h —_— 


2 (\ 
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Example the -firſt, . The © being in the begin=- 


ring of Q,, when will Spica np come to the Meridian? 


Set the Label tothe beginning of Q, and the hour 7 2 inthe 
e/Equiritial to Spica wp then will the Label cyt the 59th. 
Minne after 4, or after 10 3 now this Star being in =; 
which 1s. not abovethree Signs from Q, it muſt be after 
4 of the Clock from Noow. I conclude then that the © 
being in the beginning of Q, the Spica \np will come to 
the Sonth at 4" 59 paſt Noon. . 


Example +11, | When will the ſame Star come to the 
Meridian, 'the © being in the 10th. degree of Y ? The 
Label being ſet to'the 10 of II, and 12 tothe Star, as bt 
fore; the Label ſhall cut the 35 Minme after 2 or 3; now'it 
muſt be after 8, becauſe the © is above three Signs Yis 
ſtant from the Star, and yet not ſeyen Signs; ſo Spreal tp 
will come to the Meridjan at 8 25' palt Noop, 


Example TIT, When will the ſame Spica ny come 
to the AMer,aian, the © being in * the 5th. Degree ? 
The 


TI owt" 0 > a— am 
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pry 


—_—_k. 
— 


Nocturnal. 3 
The Label being ſet tothe 5? of X, ſhall cut: 41' after 2, 
or$; but it muſt be 2, and after Midnight paſt; becauſe 


the diſtance of the © and theStar is above fix whole Sons, 
and not nine. 


Example IV. Working after the ſame manner, you 
will find that the ſame-Star- will come to the Meridian 2: 
9 h. 58' paſt 16dnight, the © being inthe 20* 00' of m, 
I take the lower row of hours, and ſay, that "tis after Mijd- 
night, becauſe the © is above nine S:gns diſtant from the 
; ow. NB. Theſe Precepts are fitted to an 1»frument made 
Or 1671. ; 


SSE-SELEGG ARGS 


Additions to the Inſtrument, in Braſs ; 
made by Mr. R. Aug. tt, 
684. 


Calculated for the Year 1700, which will make 
ſme little difference in the aforeſaid Precepts. 


their reſpective ſeveral Declinations, and by adding 
cither an .4,or B, according to the Declization of ei- 
ther Auſtral or Boreal, you ſhall have the height of the Star 
when it cometh to the Meridian, Viz. by adding the Des 
clination to the height of the eAfquinottial, when the ſaid 
Declination is Northward, and by taking the Declination 


|| in this Inſtrument you ſet down to the ſeveral Stars 


from the height of the £quinoftial when the Declination is 


Sourthmward, 


B 
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4 The Uſe of the 


As for Example. Suppoſe I deſire to know. when Cor'$t 
ſhall come to the Meridian, what will be his Altitude inthe 
Latitude of London 51* 30. The height: of the: e/#qui- 
nottial is 38* 30 ,to which add the Stars North Declinationg 


ARS» Mi 7 "gy us 
29".06 ©. 2 the Summe 1s 51* 32 the Alti- 
tude required. ed aff ton i 


So the Altitude of the Spica m.,in;the Meridian will be 
found to be 28* 57' in the ſame Latitude ; for the licight 
of the efquinoftial js 38? 30' ; from which take the Stars 
South Declination 9* 33', the Remainder is 28* 57. _ 

I have ſd contrived this Inſtrument, that by making two 
little ſquare holes inthe Moveable Plate, the firſt ſheweth 
= in what Sign the Star is, which is abſolutely neceſſary to 

known, to judge of the diſtance between the © and the 
Star ( agyou have been taught before ) and the ſecond ſhews 
the Magnitude ofthe Star. 


To know at any time propoſed, what. Point of the Ecclip- 
tick" in the Meridian, 


Suppoſe the @ 0 be in the beginning of 3, I deſire to 
know what Degree of the Eccliprich, ſhall be in the Meridian 
at 15 paſt Five in the Afternoon. # 

Tay the hour given to the Su»*s Place, and then I find 
over againſt the 12 a Clock line of the e£quined#al, '15* 20 
* S 3 and that is the Degree that was then in the Me- 
ridian, 


£ 


To know when any of the Planets ſhall come to the Meridian. 


The Planers, becauſe of their continual changing. of 
Place, cannot be ſet fixt in this No&urnal : Nevertheleſs, 
if at any time you 'defire to know their tirae of coming to 
the Meridian, you muſt look in ſome Ephemers for the Place 
of the Planet, and according as you find it, ſet it. with Black- 
Lead on your Inſtrument, which if it be in Braſs, ſhall be 
eaſily put out. The P/amer thus ſet, ſhall be 2s a go 

: AY 


Nocturnal, 
Ster, and Its time of coming to the Meridian fonnd out, 
'as that of any of the Fixed Stars. 

But Note, that if it be the Moor that you obſerve, you 
muſt allow about a degree for every two hours paſt: fince 
Noon ;, and thus you ſhall have her true.Place ; for the Ephe- 
mers gives you her Place only at Nez. 

For Example. When will the Moon come to the Meridi- 
an on January the 1ſt. 168% ? 

The © igthenin w 22" 5, and the Moor in yy 10? 12.. 
Now placin Moon on my Inſtrument in y 10? 124, 1 
find that the Moon ſhall come to the Meridian at a little 
paſt 5 in the Afternoon : and hecanſe thefe are five hours 
palt ſince Noor, I muſt for theſe five hours allow two degrees 
and a half to the Afoor?s Place, and (o ſet it to y 13% 00' ; 
which being done, I ſhall find the Afoor?s true hour of com- 
ing to the Meridia, and that is at about 5 h. 15' paſt Five 
in-the Afternoon. 

Hitherto is the Inſtrument general to all thoſe that live 
on this Tide the eAfquiottial; and may ſerve to any Intelli- 
gent Man that ſhall have South Dechination. - 

But beſides, I have made two little Windows in the Mo- 
veable Plate, but the Figures of them are Calculated for 
the Aeridian of London, -or any other Place that is under 
the ſame Latitude of 51* 30, | . 

The firſt Window ſhews the Semi- Notturnal Arch of the 
Star in Hours and Minutes ; and the Uſe of-it is to know 
the time of the Stars Riſing and Setting, as alſo how long 1c 
continues above the Horrzor. 

Firſt. For the Riſing, take the Semi-Notturnal Arch from 
the time of the Stars coming to the Meridian, and the Re- 
mainder gives you the time of the Stars Riſing. Sothe © 
being in the beginning of 1, the Spike of the Yir9:n comes 
to the Meridian at 9h. 18 after Noon, from which take 
the Stars — - 5 T1, Semi-Notturnal Arch, there 
remains — 4 07, Which is the time of the Stars 
Riſing in the Afrernoon, 

Secondly, For the Setting, add the Semi-Notturnal Arch 
to the time of coming to the Meridian, and the Summe gives 
the time of the Stars Setting. B 2 $0 


. 
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md. erect 


'- Go pug" ſame day, the © ts rhe begianing of ©, 
es pike of the Virgin COME: tQ.t Meridian at 9h. 18 
if you add.to it $, Star's Semi wal Arch, x. <9: 


the Sus is 1 - 28 paſt No9n, 07 8h = 14 commer? 


A kirdly, "or the time af the $ ne nes 


2011, dou le theSemir-Nothurngl! Axc 

timeofthe Star*s being above'the Horizon... 
- - Fhe other Window: ſhemeth. the- Star? 

Degreesand. Mine es, which js-countel -— 

watds.; the /\Vorchy. when the. Star"s DecliaMtron.is 

and fromthe Eaſt to South, whenthe Neclinatiop is Foigb': 


Where notex-that the $e.75 Set at the ſame Diſtance from - 
the Weſt that they Riſe from the Eu/?. 


This Inſtrument was firſt invented by Mr, Samuel Foiter: 
and given to me, drawn upon Paitbeart# by bis own 
which is ſtill in my Power ; but the Additions to.it were 
put in by an Ingenjous. Gentleman of the. Frinth Nation, 
and by him drawn in Bra. ms I revelations 
nill keep for bis Sake- 


The following Table. Is oe to infert all: | Stars pF 
eſſed ithere according to their Ksght A/cenfuent, which is 
Fourfold as great as the true, ts, the Nature: - the:Iaſtru- 
merit requiring i itto be ſo; becauſe the /Zquanottial, which 
ſhould be divided igco twenty four hours,is Grids but into 


ix bouts, 


A Table- 
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Tabula Aſcenfionum Obliquarum 
ad Latitudinem SI deg. OO MIN. 
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Favula Afccntionum Obliquarum 
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